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Abstract
Background: Medication reconciliation creates a significant safety risk when patients transition
from one care environment to another. This is especially true for older adults who may have
multiple medications, poor health literacy, or multiple providers. During care transitions,
collecting accurate information about previous medication regimens can be a challenge. If
providers are unskilled at eliciting the needed information, discrepancies can result, leading to
medication errors, poorer outcomes, or patient harm. These discrepancies, if unresolved, can
follow the patient throughout hospitalization and back into the outpatient setting, leaving patients
unable to manage their care at home safely.
Purpose: The objective of this project was to determine if the use of dedicated, highly trained
nurse champions to collect medication histories at the point of hospital admission had a
significant impact on the number of medication history discrepancies.
Design Methods: This project included in-class training of 18 nurse champions in best practice
recommendations to collect the best possible medication history on high-risk patients admitted to
the inpatient setting. After the training, chart reviews were conducted, with multiple source
verification, to identify any discrepancies in the medication regimen resulting from errors of
omission, addition, dosing, route, or frequency.
Conclusion: Following training, the nurse champions decreased the average number of errors in
the medication history from 4.38 errors per patient (SD = 2.94) to 1.28 errors per patient (SD =
1.85), far exceeding the project goal of a 15% reduction in discrepancies (p <0.001).
Implications for Nursing: In smaller hospitals with limited resources, the use of nurse champions
provides an effective option for improving the medication reconciliation process and promoting
medication safety.
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Nurse Champions for Medication Reconciliation: Making a Difference
Introduction
Medication errors can occur anywhere along the healthcare continuum. Transition points
in care, however, are pivotal moments when patients can be left extremely vulnerable to poor
communication regarding medications. This safety risk is intensified further in older adults who,
because of multiple comorbidities, may be taking many medications or being followed by
numerous providers. Medication reconciliation is an effort to lessen the risk of harm by creating
the best possible medication history (BPMH) at every care transition point.
Background
According to the Centers for Disease Control and Prevention (CDC, 2017), 1.3 million
emergency department visits each year are attributable to adverse drug events (ADE). Since the
development of health problems typically increases with age, requiring more medication use,
older adults are at an increased risk for these adverse events. When older adults taking multiple
medications require hospitalization, the risk for ADE is intensified because communication
between community resources and hospitals is inadequate (Hias et al., 2017).
Medication reconciliation (Med Rec) is defined by the World Health Organization (2014)
as “the formal process in which health care professionals partner with patients to ensure accurate
and complete medication information transfer at interfaces of care” (p.8). This process begins
with the systematic collection of the BPMH and also includes ensuring that medications and
dosages are appropriate for the patient, resolving any discrepancies, and adding all new
prescriptions to the list (U.S. Department of Health and Human Services, Agency for Healthcare
Research and Quality [AHRQ], 2019). The BPMH is used to initiate medication orders in the
hospital setting and develop a medication-related discharge plan before the patient returns to the
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outpatient setting. The BPMH should include medication information from multiple sources
such as the patient, family members, primary care provider, pharmacy records, and the patient’s
medication bottles (AHRQ, 2012).
The multi-source information gathering process of Med Rec can be time-consuming and tedious
if the patient has multiple medications or poor health literacy. Often, patients may not know what
medicines they take. Some patients may provide a medication list that is outdated or inaccurate. At other
times, a patient’s severe clinical condition may prevent them from providing any history. Still,
unintentional discrepancies in the medication history can lead to inpatient medication errors that follow
the patient through hospitalization to the next care transition point, the outpatient setting. Inconsistencies
can lead to ADE at any point in care. DeWinter et al. (2017) remind us that unintended discrepancies in
medication history are not isolated events, with 67% of all patients admitted to the hospital being affected.
Out of all of the potentially harmful discrepancies in admission and discharge orders, 72% are caused by
an incomplete or inaccurate compilation of the BPMH at the point of hospital admission (Hammad, Bale,
Wright, & Bhattacharya, 2017).

Med Rec has been the focus of various patient safety organizations for many years
primarily due to the difficulty of obtaining accurate medication information. The WHO (2014)
and the AHRQ (2012) have developed toolkits to help hospitals develop plans to improve Med
Rec. The Joint Commission (2018) has declared improved medication reconciliation as one of
its National Patient Safety Goals for 2019.
Evidence suggests that having a pharmacist-led interdisciplinary team to perform Med
Rec can reduce the number of unintentional discrepancies following hospital admission
(Schnipper et al., 2018). While this may be true, it is not a feasible option for all hospitals. A
lack of financial resources may prevent the use of these types of teams in smaller communitybased and rural hospitals. In Alabama, community hospitals are struggling financially. Since
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2011, 13 hospitals in Alabama have closed, and, of those, seven were in rural areas. In addition
to the closures, 75% of Alabama hospitals do not earn enough from patient care to cover the
costs of that care, forcing them to operate “in the red” (Alabama Hospital Association, 2019).
With these figures, it is not surprising that adding trained pharmacists to perform Med Rec is not
a viable option for many healthcare facilities.
Problem Statement
With the conflict between best practices and financial constraints, community hospitals
are often required to be creative in their vision for quality patient care. Additional nursing or
unlicensed staff is usually more affordable than professionally trained pharmacists. These
recognitions lead to the clinical question: In healthcare providers performing medication
reconciliation, how does intensive education to obtain the BPMH compared to current methods
of collecting medication history reduce unintentional medication history discrepancies over 12
weeks?
This quality-improvement project aimed to examine the effectiveness of nurse championmanaged medication reconciliation by intensively training specific nurses to become Med Rec
champions. In a classroom setting with simulation experience, these nurse champions were
trained on the importance of an accurate BPMH, how to use open-ended questions and follow-up
questions to solicit information from patients, and how to communicate complex situations to
providers in the electronic medical record. Following training, the nurse champions used
multiple sources to gather a high-confidence BPMH for creation of admission orders by the
admitting provider. Any discrepancies found were addressed and cleared while the patient was
still under supervised care.
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Organizational Description of Project Site
This community hospital is an 85-bed facility which cares for acutely ill adults with a
wide variety of medical illnesses and comorbid conditions. The facility contains six beds in an
intensive care unit along with general medical beds. Although this hospital cares for adult
patients, from age 18 years and older, the majority of its patient census contains those over 50
years of age. Admitted patients are provided care by a hospitalist service, including hospital
medicine physicians and nurse practitioners.
Review of the Literature
For a pertinent literature review, multiple databases were searched, including CINAHL,
Ovid, Cochrane Library, PubMed, Medline, and Joanna Briggs Institute. The keywords,
medication reconciliation, inpatient, errors, discrepancy, adult, intervention, quality
improvement, patient safety, and admission were instrumental in the search. Search results were
narrowed to include recent evidence from peer-reviewed sources in full-text formatting.
Schnipper et al. (2018) conducted the most extensive Med Rec study in U.S. history.
This multi-disciplinary, quality-improvement study spanned five U.S. hospitals. It held the
project aims of developing a toolkit for Med Rec best-practice recommendations, conducting a
multi-hospital mentored quality improvement project regarding Med Rec, assessing the effects of
interventions on medication discrepancies, and conducting program assessments following the
intervention. Although they had multiple aims, the primary outcome measure was unintentional
medication discrepancies in admission or discharge orders with the potential for patient harm.
The Multi-Center Medication Reconciliation Quality Improvement Study (MARQUIS) consisted
of the implementation of Med Rec best practices, which were established in a collaborative effort
by the Society of Hospital Medicine and the Agency for Healthcare Quality and Research. These
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best practice recommendations were included in an 11-component toolkit, which has been
adopted by the Joint Commission to assist hospitals with the improvement of Med Rec practices
(Mueller et al., 2013). The components of the toolkit include training providers in collecting
BPMH and counseling patients regarding discharge medications. Risk stratification techniques
were also included so that facilities with limited resources can position resources to protect the
highest-risk patients. Schnipper et al. (2018) sampled 1648 patients across five locations. With
concurrent controls, these researchers trained pharmacy staff to complete a “gold standard”
medication history upon admission to the hospital. The history collected by the study
pharmacists was compared with histories gathered by the primary team. Discrepancies in
admission or discharge orders resulting from the primary team’s medication history were
documented as history errors. Any errors were reviewed by a blinded study pharmacist who also
weighted the mistakes according to the potential severity of harm to the patient. These were
categorized as potentially significant, serious, life-threatening, or fatal. The researchers found
that, although potentially harmful discrepancies did not decrease, the intervention did result in a
27% reduction of total medication discrepancies per month. The authors did feel that the results
may have been affected by the new implementation of an electronic health record at two of the
sites since both of those sites saw a significant increase in discrepancies. Though these
researchers used pharmacists in the study, recommendations have been made to utilize the most
highly skilled staff available, and provide them with time and resources to conduct a thorough
BPMH on patients at highest risk for medication history discrepancies (Mueller et al., 2013).
Similarly, Pevnick et al. (2018) conducted a randomized, controlled trial (RTC) of 306
inpatients. In this RTC, three comparison groups were evaluated: (a) pharmacists compiling
BPMH, (b) pharmacy technicians preparing BPMH, and (c) and the control group, which
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consisted of current procedures of varying process methods for obtaining BPMH. These authors
also assigned a severity-weighted score to any discrepancy made in the BPMH. These scores
were classified as either not causing an error in subsequent admission orders, causing a
significant error in admission orders, or causing a serious, life-threatening error in admission
orders. They found that the control group had an average of 8.0 discrepancies in the BMPH per
patient. The other two groups were significantly better, with 1.4 discrepancies per patient in the
pharmacist group and 1.5 discrepancies per patient in the pharmacy technician group. When the
discrepancies were severity-weighted, the control group discrepancies led to an average of 3.2
significant errors in admission orders, and 1.2 severe, life-threatening errors per patient. The
pharmacist group’s discrepancies led to an average of 0.6 significant admission order errors and
only 0.2 critical, life-threatening errors per patient. Discrepancies in the pharmacy technician
group led to the lowest average severe, life-threatening admission order errors with only 0.1 per
patient. Like the pharmacist group, this group had 0.6 significant errors per patient. With a 95%
confidence interval and p<0.0001 in all measures, these authors illustrated that pharmacists or
pharmacy technicians reduced the number of BPMH medication errors by 80% and contributed
to safer care of their medically complex patient population.
Utilizing non-pharmacy staff, Young, Barnason, Hays, and Do (2015) conducted a
prospective, pre-post study design aimed at determining if the use of advanced practice nurses
(APN) to gather BPMH would reduce unintentional discrepancies in the medication history of
elderly cardiac patients in a critical access hospital. In the study, APNs took the lead role in
collecting the BPMH and conducting discharge medication reconciliation. Blinded medical
record reviews were conducted on 100 records in the pre-intervention group and 100 records in
the post-intervention group. These authors recorded all discrepancies in the preadmission
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medication history and the discharge medication history and documented an error with any
deviation. These deviations were considered either intentional or unintentional, depending on
whether provider documentation provided a reason for the discrepancy. The proportion of
patients with at least one medication discrepancy decreased from 94% in the pre-intervention
phase to 81% in the post-intervention phase with p=0.005. The mean number of overall
medication discrepancies per patient decreased from 8.09 to 4.32 after the intervention. More
importantly, they found a significant decrease in the average number of unintentional
discrepancies following the intervention than prior. These discrepancies were reduced from 5.09
in the pre-intervention group to 0.30 in the post-intervention group with p=.000. It was
concluded that APNs made a significant impact on reducing medication errors associated with
the accuracy of the medication history.
Evidence-Based Practice: Verification of Chosen Option
Although no studies were found that specifically addressed reducing medication errors
with the use of nurse champions to collect the BPMH on admission to the hospital, other
disciplines appear to have made a significant impact in lowering the number of discrepancies in
medication histories. Young, Barnason, Hays, and Do (2015) and Pevnick et al. (2018) have
demonstrated that multiple disciplines, including APNs, pharmacy technicians, and pharmacists,
have successfully reduced medication history discrepancies. In addition, the Joint Commission
suggests the utilization of the most highly skilled staff available to accomplish effective Med Rec
goals (Mueller et al., 2013).
Theoretical Framework/Evidence-Based Practice Model
As new research evidence emerges, healthcare providers must continually adapt their
current processes to provide the best possible patient care. Sometimes, the needed changes in

NURSE CHAMPIONS FOR MEDICATION RECONCILIATION

13

these processes are challenging to implement due to the complex nature of the healthcare system.
Since this project proposes to implement a new method to improve patient safety during the
medication reconciliation process, Kurt Lewin’s Change Theory was selected to underpin the
effort.
As illustrated in Figure A1, Lewin’s three-step change theory of unfreezing, movement,
and refreezing explains the process of moving from current organizational processes to more
desirable methods in a somewhat linear fashion (Manchester et al., 2014). Change theory holds
three fundamental concepts that impact the ability to move through the three required steps:
driving forces, restraining forces, and equilibrium. According to Butts and Rich (2018), driving
forces are factors that encourage and facilitate movement toward the desired change. On the
other hand, restraining forces are factors that discourage movement toward change, pushing an
organization in the opposite direction of the desired change. Equilibrium occurs when restraining
forces are equal to driving forces so that no change occurs.
For a successful unfreezing phase, driving and restraining forces were identified. In this
Med Rec process change, driving forces included the desire to improve patient safety, reduce
healthcare costs resulting from medication errors, improve the time-management abilities of
other providers, improve continuity of care, and improve patient satisfaction scores. Restraining
forces were identified as perceived lack of time to perform a thorough BPMH, insecurity
regarding the ability to collect the BPMH, complacency in current processes, and administrative
desire to keep staffing costs low. Although it may appear as though the present driving forces for
change are more numerous than the restraining forces against it, Lewin (1947) warned that
complacency is a powerful restraining force against change.
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In the unfreezing stage, driving forces were enhanced by ensuring buy-in from
stakeholders, such as hospital administration, pharmacy staff, and identified nurse champions.
Intensive education regarding methods of obtaining BPMH helped encourage momentum toward
the desired change by building the confidence of the nurse champions in their ability to do a
quality job. Job task adjustment and expansion of the nurse champions offered them a sense of
ownership over the BPMH and allowed them to have adequate time to gather a superior
medication history. Also, this job task expansion provided an avenue to enable hospital
administration to avoid additional staffing dollars. This enrichment of driving forces and the
removal of restraining forces altered equilibrium away from the status quo and toward positive
change.
In the movement phase of this change implementation, Med Rec nurse champions began
to collect the BPMH according to their educational training. During the movement phase,
organizations must allow for instances of trial and error and be willing to provide continued
support for the new norms of practice (Manchester et al., 2014). Through continued education
and support from the pharmacy staff and the DNP student, any obstacles in obtaining the BPMH
were addressed in a multi-disciplinary effort.
Also included in the movement phase of the change process is data collection and
analysis. By analyzing the data to determine if medication history errors have decreased with the
new process, facility administrators can decide if this new method should become permanent or
if additional changes are needed. Sylvia and Terhaar (2014) advise that data should be monitored
during process changes to inform decisions and continuously improve practice methods.
The final step of the change process, refreezing, includes adopting the change as the new
standard operating procedure. During this phase of change theory, the formal adoption of the
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new method is cemented. Job descriptions or new policies and procedures may be written.
Additional nurse champions may need to be identified, and train-the-trainer programs may need
to be initiated.
Goals, Objectives, and Expected Outcomes
The purpose of this quality-improvement project was to decrease the number of potential
medication errors caused by the incorrect or incomplete gathering of medication history
information at the point of hospital admission. With the use of trained Med Rec nurse champions
to collect the BPMH, this translation project had the broad objectives of (a) improving the
accuracy of the medication history from which the admitting providers create admission orders,
and (b) enhancing the overall medication safety of older hospitalized adults.
To ensure that the project goals were met, three outcome variables were measured. The
first outcome variable was the number of unintentional discrepancies between the medication
history documented in the EHR and the actual medication regimen that the patient takes at home.
Examples of unintentional discrepancies include errors of omission, addition, dosage, route, and
dosing frequency. The desired outcome measurement for this variable is a 15% decrease in
medication discrepancies after the 12-week utilization of Med Rec nurse champions to collect
the BPMH.
The second identified outcome variable was the number of medication errors attributable
to an inaccurate or incomplete medication history. This variable included documented
medication errors that reached the patient before discovery and were traceable to the medication
history as the etiology of the error. The outcome measure for this variable is a 10% reduction in
medication errors associated with Med Rec after the implementation of the Med Rec nurse
champions.
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The third outcome variable was the total number of reported medication errors. In some
instances, it may be difficult to trace the cause of a medication error specifically to the
medication history. With this understanding, it was anticipated that there would be at least a
modest reduction in the overall medication errors if there were fewer discrepancies in the
medication history. The outcome measure for this variable is at least a 5% reduction in
medication errors following the 12-week deployment of Med Rec nurse champions to collect the
BPMH. Table B1 outlines these specific outcomes and their measures for each of the two general
objectives described.
Project Design
This translational project was designed to be an interventional, quality-improvement
project. This method of investigation allowed the examination of previous processes to be
compared with the intervention method of medication history collection to determine if
unintentional medication discrepancies and medication errors are reduced with the use of nurse
champions to collect the BPMH. This project design was chosen due to the difficulty of
obtaining information once patients have been discharged from the hospital. By utilizing the
prospective study design to review medications with patients and families, in both the preintervention and post-intervention periods, discrepancies in the medication history could be more
accurately identified and compared.
Project Site and Population
The project site is an 85-bed acute care community hospital. This facility is a part of a
more extensive, three-hospital system that services a tri-county area in central Alabama.
Although it does share many resources with the other two system hospitals, this facility operates
under an independent annual budget. The hospital has a 17-bed emergency department, through
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which more than 95% of admitted patients enter the hospital. Adult inpatients with a wide variety
of health concerns have access to a six-bed intensive care unit and two large general medical
nursing units. A hospitalist service provides care to patients once they are admitted. However,
other consultation specialty services are available such as cardiology, nephrology, surgical,
pulmonology, dialysis, and a sleep disorders clinic. Neurology consultation can be obtained via
telemedicine. The hospitalist service currently staffs three physicians and one nurse practitioner
from the hours of 6:00 am until 6:00 pm. One nocturnal hospitalist nurse practitioner is staffed
from the hours of 6:00 pm until 6:00 am.
Bedside registered nurses provide the majority of skilled nursing care. Charge nurses,
however, assist in patient care when help is requested. The charge nurses also help support
patient flow and help facilitate the timely discharge of patients to support throughput measures
from the emergency department. To avoid adding additional staffing resources, the Chief
Nursing Officer (CNO) identified 18 nurses, including charge nurses, to receive intensive
education regarding the collection of the BPMH for the project, and these individuals were
designated as Med Rec nurse champions. Facility Institutional Review Committee permission
was obtained to conduct the project, as shown in Appendix C.
Setting facilitators and barriers. The project site had adequate staffing resources from
6:00 am till 6:00 pm, during which most patients admitted from the emergency department arrive
to the medical floor. There were dedicated classroom space and electronic equipment to use for
training purposes. This facility has pharmacy staff, which were needed for project support and
had the support of hospital and nursing administration.
One barrier to project implementation was the current job responsibilities of the nurse
champions. Smaller hospitals often have employees who have multiple duties during their shift.
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Because the nurse champions identified for training also had other responsibilities that might
have interfered with project implementation, the hospital administration selected multiple nurses
on each shift to be trained.
Additionally, the night shift at this facility had fewer staffing resources. This reduced
night shift staffing might not allow for nurse champions to be involved in the collection of the
BPMH for some patients admitted from 6:00 pm till 6:00 am. For this reason, the night-shift
nurse champions were asked to communicate any patients that still required the collection of the
BPMH to the oncoming day shift nurse champions. Although this process was not ideal and may
have created a minor delay in the collection of the BPMH, any discrepancies in the medication
history were still able to be addressed and corrected before the hospitalists performed daily
rounds on the patient.
Implementation Plan/Procedures
Since this DNP project was a quality improvement effort, the Plan-Do-Study-Act (PDSA)
model for quality improvement was utilized. The PDSA model applies a staged approach in a
continuous cycle to improve the quality of processes and ensure the best outcomes. This model
requires robust monitoring to identify opportunities to continually improve clinical processes
(Sylvia & Terhaar, 2014).
The initial project proposal represented the first step, the “Plan” stage. In this planning
stage of the project, clinical questions were identified, and the objectives were determined.
Decisions were made to determine what data would be necessary to answer the clinical question.
In the second phase of the cycle, the “Do” phase, planned changes were carried out, and data was
collected and analyzed. This stage was entered with the training and employment of the nurse
champions to collect the BPMH and continued through the collection and statistical analysis of
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the project data. The third stage of this cycle, the “Study” phase consisted of an evaluation of the
project findings to determine if the identified objectives were met and if the clinical question was
answered. Following this evaluation, stakeholders and administrators must decide if whether the
changes should be continued or if new solutions should be explored in the final “Act” stage.
Measurement Instruments
For the measurement of the outcomes in this DNP project, data regarding the number of
medication history discrepancies were compared in both the pre-intervention phase and the postintervention phase. Through multiple sources, including the patient and family, the medication
history documentation from the EHR was compared with information obtained by the DNP
student to determine if medication discrepancies had occurred. As shown in Appendix D, a
medication history review tool was developed by the DNP student to track discrepancies in the
medication history. This tool allowed for pertinent demographic data as well as the types of
medication discrepancies identified to be collected. The results from the medication history
review tool were transferred to a Microsoft Excel spreadsheet for ease of data aggregation and
comparison.
Data Collection Procedures
This DNP project involved three stages of implementation. The first phase occurred
before the intervention and included data collection preparation and training of the nurse
champions. The second phase included pre-intervention data collection and the deployment of
the nurse champions to collect the BPMH. The third and final phase occurred following the
intervention and included the collection of all post-intervention data and preparation for data
analysis.
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Phase I. During this initial phase, preparations for data collection took place. A
Microsoft Excel spreadsheet was developed for the initial data set collection. To ensure quality
data was used for analysis, option choices within drop-down lists were created within the
spreadsheet when possible. However, file adjustments and data manipulation continued in an
ongoing process throughout subsequent phases of the project to ensure the highest quality data
possible for the final data set (Sylvia & Terhaar, 2014).
Also included in the first phase, the identified nurse champions received training to
collect the BPMH. The training resources came from a compilation of various sources, including
the system pharmacy director, online published training materials from the Society of Hospital
Medicine (2019), and the DNP student’s reviews of pertinent literature (Schnipper et al., 2018).
Formal classroom training was provided with lecture, electronic presentation, printed handouts
and guides, and simulation scenario training. Training included focused guidance on how to
elicit the best quality information from the historian. Questions were answered, and commonly
problematic situations were addressed. Evaluation of the training methods was requested from
the participants, and any gaps in knowledge were addressed before intervention implementation.
Phase II. During the intervention phase, the trained nurse champions began collecting the
BPMH on patients over 50 years of age, who were taking more than one home medication and
were admitted to the hospital since this group of patients pose the highest risk for medication
history errors (Hias et al., 2017). As their training guided, the nurse champions were encouraged
to use multiple sources for the collection of the BPMH when available, including patient and
family medication reviews, prescription bottle labels, previous EHR documentation, pharmacy
records, and outpatient records. Both scheduled medications and medications which are taken “as
needed” were documented in the medication history in the EHR. This documentation of each
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medication included the drug name, dosage, route, and frequency of each medication. If the
patient was taking a medication differently than it was prescribed, the medication was
documented with both the prescribed details and the way it was taken at home. In instances that
the nurse champion was unsure of how to record a medicine, they were asked to contact the
pharmacy staff for assistance.
Data collection also began during this phase of the project. The EHR in use by the facility
is from Cerner, which is the largest independent health information company in the world
(Becker's Hospital Review, 2014). The EHR has a dedicated form on which to document the
patient’s medication history. This medication history form is used by providers to either continue
or discontinue each home medication at the point of admission. If the provider continues a drug,
an inpatient order for the medication is generated to the patient’s medication administration
record. This same form is used by providers to either continue, discontinue, or prescribe
medications at the point of discharge. Cerner also provides information filtering and organizing,
which proved to be helpful for identifying patients on whom Med Rec needed to be performed.
Secondary data from the EHR and primary data from the patients’ review of medications were
used for data collection. Fifty charts comprising patients over 50 years of age, admitted in the 12
weeks before the intervention period, were randomly selected to offer data for the preintervention group using current processes to collect the medication history. The DNP-developed
medication history review tool was used to compare the documented medication history with
information gathered from the patient’s sources to determine if discrepancies resulting from
medication omission, addition, route, dosing, frequency, or substitution existed (See Appendix
D). If discrepancies were found, the provider was notified so that inpatient orders could be
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adjusted accordingly. Demographic data and identified discrepancies were transferred to a
Microsoft Excel spreadsheet on a pre-intervention page within the spreadsheet.
Phase III. In the third phase, the same process of determining medication discrepancies
with patient verification and chart review resumed throughout the 12-week intervention period.
Fifty additional charts with the same demographic criteria were randomly selected to evaluate
the nurse champions in this post-intervention phase. The same medication history review tool
and the same standards were used to perform analysis of the BPMH in the post-intervention
period as in the pre-intervention period. Data concerning demographics and identified
discrepancies were transferred to the Microsoft Excel spreadsheet in a post-intervention page
within the spreadsheet.
Data Analysis
Following data collection, the data was cleansed, and any data errors were addressed to
ensure that the information was both valid and reliable. The final analysis data set was created
with a separate data set for each population or event. With a statistician’s assistance, the data
were quantitatively analyzed using an independent t-test. The descriptive variables used included
demographic information like age, sex, primary provider availability, number of pre-hospital
medications, and number of comorbid conditions. Non-demographic variables consisted of the
number of unintentional discrepancies in dosage, route, frequency, omission, and addition for
both the pre-intervention and post-intervention groups.
Cost-Benefit Analysis/Budget
Medication errors in the United States affect 7 million people and cost $21 billion
annually (Da Silva & Krishnamurthy, 2016). The economic impact of a single medication error
cannot be definitively projected because the overall cost is contingent on the severity of the error
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and its result on the patient’s health over time. Hanna and Robinson (2018) assert that only 0.01
of all medication history discrepancies result in an ADE. Conservative estimates indicate that
each ADE results in an average loss of $2500, but this amount could exceed $10,000 in some
cases (Schnipper et al., 2018). Hammad, Bale, Wright, and Bhattacharya (2017) advise that each
adverse event associated with medications also increases a hospital stay by 8.5 days on average.
If a hospital maintained an average of only 2.2 discrepancies in medication history per patient
and had an admission rate of only 2500 patients per year, the cost of these discrepancies could be
anticipated to be between $137,000 and $550,000 with an additional 467 hospital days required.
As the average error rate in the BPMH rises, the risk of costly ADE also increases.
Although there were some expenses to the DNP student and the facility, the expenditures
for this project were minimal. To adequately train the nurse champions, the facility incurred
approximately $550 for nurse salaries that were not included in general productivity costs. Since
the collection of the BPMH takes an average of 19 to 21 minutes to complete, it was also
anticipated that up to four hours per day could be spent on this collection of information by the
nurse champions. These four hours eliminated the nurse champions’ ability to participate in other
helpful activities that were previously delegated to them. On the other hand, time was saved by
other employees who were already attempting to collect the BPMH. In many instances, these
other employees are in higher salary positions, such as the admitting physician or nurse
practitioner. The DNP student did have an additional $450 personal investment to include
training supplies and the cost of statistician assistance with data analysis. Additionally, the DNP
student invested approximately 630 hours in all phases of the project, including planning,
implementation, training, data collection, data analysis, and the dissemination of results.
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Timeline
This DNP project moved through the PDSA cycle over 11 months, beginning in August
2019 and continued through June 2020. Appendix E illustrates the timeline that was outlined for
the project duration. Following project approval in early September, the first project phase began
with the recruitment of project participants and the development of training materials. Training
for the nurse champions was completed by the second week of December 2019. Data collection
for the pre-intervention group began immediately following project approval. The data regarding
medication discrepancies for the pre-intervention group was completed and added to the
spreadsheet by the end of November 2019.
The intervention phase of the project began in mid-December and continued for 12
weeks. Although the nurse champions needed extra support from the DNP student and other
stakeholders initially, this new process was well established after several weeks of intervention.
At this time, data collection for the intervention group began. All data were collected by the end
of March, and, at that time, data cleansing began. Data cleansing was performed, and the final
data set was analyzed with statistician assistance in May 2020. The dissemination of project
findings to faculty and stakeholders in June 2020.
Ethical Considerations/Protection of Human Subjects
The Jacksonville State University Institutional Review Board (IRB) along with facility
IRB approval was obtained before initiating the DNP project. The purpose of the IRB is to
protect patient privacy, ensure that participants are treated ethically, and to anticipate and reduce
risks of potential harm to participants (Sylvia & Terhaar, 2014). All patient information used for
data collection is protected by the Health Insurance Portability and Accountability Act of 1996
(HIPPA), which protects the privacy of patients’ individually identifiable health information in
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any form, including electronic, written, or oral (U.S. Department of Health and Human Services,
2015). The DNP student, along with all facility staff members involved with the proposed
project, satisfactorily passed a facility-owned computer-based learning course regarding patient
privacy protection. No information, including demographic information, obtained for the
evaluation of the intervention, included any potential patient identifiers, and was analyzed using
only aggregate data. Since this project only utilized current processes with additional training to
designated staff members, participants’ risk was minimal. The EHR system used by the facility
was password protected with single sign-on security to prevent unauthorized users from gaining
access to protected health information. Identifiable patient data was not required for project
completion.
Conclusion
Medication errors leading to ADE affect more than 7 million people annually and have a
significant human and economic impact on the healthcare system (Da Silva & Krishnamurthy,
2016). Patients navigating through care transitions are especially vulnerable to ADE due to
incorrect or incomplete Med Rec processes. Difficulties in communication across these
transitions are intensified in patients with advanced age who may be prescribed multiple
medications by multiple providers. Accurate and complete Med Rec needs to be performed at
every transition in care to protect these more vulnerable patients. The process of Med Rec can
be challenging and time-consuming, however. Best practice recommendations for Med Rec
upon admission and discharge from the hospital setting include having dedicated pharmacy staff
to collect the BPMH (Pevnick et al., 2018; Schnipper et al., 2018). For smaller hospitals, with
limited operating budgets, however, this best practice is not financially feasible. However,
Young, Barnason, Hays, and Do (2015) found that dedicated non-pharmacy staff improved the
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presence of medication history errors in a critical access hospital, indicating that smaller
hospitals could potentially utilize nursing staff to improve patient safety.
At a small, community hospital in Alabama, Med Rec processes have been a challenge to
improve. Utilizing the Lewin’s change theory and the PDSA cycle model for quality
improvement initiatives, a three-phase DNP quality improvement project plan, spanning 11
months, was developed to determine if the use of Med Rec nurse champions to collect the
BPMH would have a positive impact on the number of unintentional medication history
discrepancies and medication errors.
Eighteen Med Rec nurse champions were identified and trained on the collection of the
BPMH. Before the training, 50 randomly selected patient charts were reviewed to determine the
type and frequency of errors that occurred during the collection of the BPMH using the current
processes. Following the nurse champion training, 50 additional patient charts were reviewed to
evaluate if the frequency of the errors was reduced with the nurse champions.
Project Findings and Results
Demographic information was collected for all reviewed patient charts, including age,
gender, number of comorbid conditions, number of pre-hospital medications, and access to a
primary care physician. All the reviewed charts consisted of patients ages 50 years and older.
The charts reviewed in the pre-intervention period included a slightly younger population with
an average age of 63.8 years as opposed to 67.8 years in the post-intervention period. In both
sets, there were significantly more women than men, with 62% of women in the pre-intervention
group and 64% in the post-intervention group. Most patients whose charts were reviewed, both
before and after the intervention, had ten comorbid health conditions or fewer (see Figure A2).
The average number of pre-hospital medicines was also similar in both groups of charts
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reviewed. The pre-intervention group took an average of 10.98 medications at home, and the
post-intervention group reported an average of 10.46 home medications (see Figure A3). Both
groups generally had access to a primary care provider, with 92% in the pre-intervention group
having primary care access and 96% in the post-intervention group reporting primary care
access. This data indicated that, in all demographic aspects, the charts selected for the evaluation
of the intervention were statistically comparable.
Using current processes before the intervention, the average number of medication
history discrepancies was 4.38 per patient (SD = 2.94). Once the training was completed, and the
nurse champions began collecting the BPMH, the average number of discrepancies decreased to
1.28 (SD = 1.85). The results of an independent t-test, assuming unequal variances, showed that
the nurse champions significantly reduced the average number of discrepancies after the training
session (t = -6.61, df = 82, p <0.001). Table A4 shows a graph illustrating the types of
discrepancies recorded before and after the intervention. For each kind of error, a reduction in
the number of mistakes can be seen.
Unsurprisingly, the results of a correlation analysis also uncovered a significant
relationship between the total number of discrepancies and the number of scheduled pre-hospital
medications that a patient takes routinely (r = 0.29, p = 0.041). This correlation suggests that as
the number of pre-hospital medications increases, there is a higher chance of error in recording
an accurate BPMH. Although the nurse champions did not significantly reduce the total number
of errors associated with pre-hospital medications which are explicitly taken on an “as needed”
basis (r = 0.017, p = 0.905), it did improve the number of frequency discrepancies associated
with this type of unscheduled dosing (r = 0.305, p = 0.031). Correlation analysis also revealed
that the nurse champions significantly improved the completeness of the BPMH by reducing the
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number of omission errors in patients’ scheduled home medications (r =0.304, P = 0.032). No
significant correlations were found between the number of comorbid conditions and the number
of errors in either group. All statistically significant relationships are illustrated in Table B2.
Unfortunately, the second outcome variable, a 10% reduction in inpatient medication
errors directly attributable to the medication history upon admission, could not be evaluated
since current medication error reporting does not provide for errors found in the BPMH.
Although there was a 36.6% reduction in the number of all-cause inpatient medication errors in
the post-intervention period, far exceeding the desired goal of a 5% reduction in these errors,
none of the documented errors could be directly attributable to the medication history as the
source of the error.
Following the project, participants and physician providers were asked to complete a
survey to measure their level of satisfaction with the nurse champions involvement in the Med
Rec process. One hundred percent of the providers felt that medication histories were more
accurate with nurse champion involvement, increasing their trust in the accuracy of the BPMH.
These providers also indicated that having the Med Rec nurse champions collect the BPMH
made their role in the Med Rec process significantly easier. The majority of the providers felt
that the nurse champions should have been allowed to collect the medication history in the
emergency department when the decision to admit was made rather than waiting until the
admission process had been completed on the inpatient unit.
The nurse champions, however, were not as enthusiastic. Forty-four percent of the nurse
champions stated that they did not have enough time to gather a high-confidence BPMH and take
care of their regular duties. Although 75% of the nurse champions agreed that having trained,
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dedicated staff to collect the BPMH was needed, only 43% indicated that they would take that
position permanently, if offered.
Implications for Practice and Recommendations
Having highly trained staff to collect the BPMH can reduce medication history
discrepancies and help avoid medication errors in the inpatient setting. The use of a dedicated
team has proven effective across multiple disciplines, including pharmacists, pharmacy
technicians, APNs, and nurse champions (Schnipper et al., 2018; Pevnick et al., 2018; Young,
Barnason, Hays, & Do, 2015). For smaller hospitals with limited salary resources, the utilization
of staff members with lower salary requirements, such as pharmacy technicians or nurses,
provides a viable option to improve upon Med Rec processes. Because of the time-consuming
nature of Med Rec, these staff members should be allowed dedicated time to complete this
process without multiple other patient care responsibilities. Having too many concurrent
obligations could compound frustrations and produce distractions that could lessen the
timeliness, accuracy, or comprehensiveness of the effort. The use of Med Rec champions,
regardless of discipline, may offer other staff members relief from the otherwise time-consuming
and tedious task of completing the BPMH. These benefits may be realized in greater confidence
in the accuracy of the BPMH, fewer medication errors, safer transitions of care for high-risk
patients, and improved staff and provider satisfaction. It is also recommended that future quality
improvement projects surrounding the process of Med Rec should also include the impact that
dedicated medication champions might have at the point of discharge, another vulnerable
transition point in care.
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Appendix A: Figures
Figure 1
Lewin’s Change Theory used to underpin a medication reconciliation quality improvement
project.
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Figure 2
Frequency of comorbid conditions comparison.
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Note. Most patients in both groups had ten or more comorbid conditions upon admission to the
hospital.
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Figure 3
Comparison diagram indicating the average number of pre-hospital medications taken.

Note. Although there were slightly more home medications reported in the pre-intervention
group, both groups averaged more than ten home medications prior to admission.
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Figure 4
Comparison of the various error types recorded before and after the use of nurse champions.

Note. All categories of errors were improved with the use of Med Rec nurse champions.
Although there was one error involving the route of administration of a medication in the preintervention group, route errors are not depicted in the figure due to the infrequency of the error
type.
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Appendix B: Tables
TABLE 1. Table of Outcomes and Measures for General Objectives
Objective
Expected outcome
Outcome measure

Objective 1

Outcome 1

Admitting
providers will
have a more
accurate
medication
history from
which to create
admission orders
in older
hospitalized
adults

Objective 2:

Outcome 2a

Older hospitalized
patients will have
enhanced
medication safety

Outcome 2b

Following
implementation,
there will be
fewer
discrepancies
between the
documented
medication
history and the
actual
medication
regimen of
patients

Measure 1

In the 12 weeks after
the implementation of
Med Rec nurse
champions to collect
the BPMH, there will
be 15% fewer
discrepancies between
the documented
medication history and
the actual medication
regimen of patients

In the 12 weeks
after
Measure 2a
implementation
of Med Rec
nurse champions
to collect the
BPMH, there
will be fewer
medication errors
associated with
Med Rec.

In the 12 weeks after
implementation of Med
Rec nurse champions to
collect the BPMH,
there will be a 10%
reduction in the number
of medication errors
associated with Med
Rec than in the 12
weeks before
implementation.

In the 12 weeks
after
Measure 2b
implementation
of Med Rec
nurse champions
to collect the
BPMH, there
will be fewer
overall
medication errors

In the 12 weeks after
implementation of Med
Rec nurse champions to
collect the BPMH,
there will be a 5%
reduction in all
medication errors than
in the 12 weeks before
implementation.
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TABLE 2. Table of Significant Correlations in Data Before and After Intervention
Significant Correlations Before Intervention
Comparison
Correlation
Frequency Errors vs. Total Pre-hospital Medications
0.328
Frequency Errors vs. Scheduled Medications
0.322
Significant Correlations After Intervention
Comparison
Correlation
Total Errors vs Scheduled medications
0.290
Omission Errors vs Scheduled medications
0.304
Frequency Errors vs PRN medications
0.305

Note. Values with p-value < 0.05 are considered significant correlations.

P-value
0.020
0.022
P-value
0.041
0.032
0.031
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Appendix C: Letter of Facility Approval

Removed for Confidentiality of Facility
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Appendix E: Timeline
Task
IRB approval for
project
implementation
Recruitment of
nurse champions
Training program
developed for
nurse champions
Training provided
for nurse
champions
Chart reviews and
data collection for
control group
Nurse champions
begin collection of
BPMH
Data collection for
intervention group
Data collection and
cleansing
Statistical analysis
of data
Results presented
to stakeholders and
university faculty

Sept.
2019
X

Oct.
2019

Nov.
2019

Dec.
2019

Jan.
2020

Feb.
2020

March
2020

X

X

X

X

X

X

X

X

April May
2020 2020

June
2020

X

X
X

X

X

X

X

X

X

X
X

X

X

